Association of fibrin with the platelet cytoskeleton.
We have previously postulated that surface membrane proteins become specifically associated with the internal platelet cytoskeleton upon platelet activation (Tuszynski, G.P., Walsh, P.N., Piperno, J., and Koshy, A. (1982) J. Biol. Chem. 257, 4557-4563). Four lines of evidence are in support of this general hypothesis since we now show that platelet surface receptors for fibrin become specifically associated with the platelet Triton-insoluble cytoskeleton. 1) Fibrin was detected immunologically in the washed Triton-insoluble cytoskeletons of thrombin-activated platelets under conditions where fibrin polymerization and resultant precipitation was blocked with Gly-Pro-Arg-Pro, a synthetic peptide that inhibits polymerization of fibrin monomer. 2) Radiolabeled fibrin bound to thrombin-activated platelets and became associated with the cytoskeleton. 3) The amount of radiolabeled fibrin bound to thrombin-activated thrombasthenic platelets and their cytoskeletons amounted to about 20% of the fibrin bound to thrombin-activated control platelets and their cytoskeletons. 4) The association of fibrin with cytoskeletons and with the platelet surface was nearly quantitatively blocked by an antibody prepared against cytoskeletons (anti-C), an antibody against isolated membranes of Pronase-treated platelets (anti-M1), and a monoclonal antibody to the platelet surface glycoprotein complex, GPIIb-GPIII (anti-GPIII). These antibodies blocked ADP and thrombin-induced platelet aggregation as well as thrombin-induced clot retraction. Analysis of the immunoprecipitates obtained with anti-C, anti-M1, and anti-GPIII from detergent extracts of 125I-surface labeled platelets revealed that these antibodies recognized GPIIb-GPIII. These data suggest that thrombin activation of platelets results in the specific association of fibrin with the platelet cytoskeleton, that this association may be mediated by the GPIIb-GPIII complex, and that these mechanisms may play an important role in platelet aggregation and clot retraction induced by thrombin.